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c,) Amendments to the Claims, 

Please amend elaims 1 and 5, iand add new claims 7-37 as follows^ all withani 
prejudice of disclaimer to the subj ect matter tlierepf . 

Claim 1> (currenfly amended) Aniethod of detennining a presence of a chemical species in a 
mixture of gasses, comprising: 

introducing tlie mixture of gasses into a sample cell; 

inadiating the mixtiue of gasses in the sample cell with a submiliimeter wave that 
sweeps a predetermined frequency band; 

generating a submillinieter spectittm of the mixtures of gasses; 

providing a standard submiUimeter speetiiam of the chemicial species tliat is obtained 
from the chemical species of a pure form; 

selecting a fii-st peak of die standard submiliimeter spectrum of the chemical species; 

lOtttX 

detennming whether dse selected first peak is present in the genei-ated submiliimeter 
speetrum of the iitixture of gasses : and 

identifying a componetit of the mixtiire of passes by pro\'iding additional standard 
submiliimeter spectra of other chemical species and determining the presence of the first 
peaks of the coiTespon ding standard submiUimeter spectra until at least one of the fust peaks 
is detemined to be present or absent m the corresponding speeti-um . 

Claim 2. {original) Xhe method of claim 1 , fuither compii sing selecting a second peak of the 
standai^ suhmillnneter spectrum of the chemical species when the first peak is present in the 
sirtjmillimeler spectrum, and deciding whether the selected second peak is present in the 
generated subttiilUmetes- spectPii^ of the mixture of gasses. 

Claim 3. (original) The metliod of claim 1, wherein the first peak is the largest peak in the 
Standard submilliineter speetni of gasses. 



5 



Appln. No. 10/607^572 



Attornej' Docket No.: SlOT.OOatJS 



Claim 4. (origimi) The method of claim 1, fiirther eoraprisiiig detenaMn^ a quanti ty of the 
chemical species in the mixturis of gases when the fust peak is present iii the snianiilimeter 
spectrum of the inixfure of gasses: 




CkiiB 5. (ciuTently amended) The metliod of claim 1, -^i^. 
eefflrpeReat-o Mie - m ijct ur e of gai ss es - by pr o dding add iti onal standard s ah 
&tfa&F-6fe&HHeal' s peci e s and - d e termining the pr o G O Re -e- ef the fir st pe a ks of the corre g p QadiHg; 
standard oubmillim o t o r spectra until at leaot one of tlio fitat p o alta is dctoimin o d to ho pr oa cnt 
in the corfcoponding: opcQtrum wherein the sufamillimetey wave is generated bv a solid-state 
osGillator. 



Claim 6. (original) The metiiod of claim 1, fitfther comprising identifying components of the 
mixture of gasses hy pnoviding additional atandard suibmillimeter spectra of other chemical 
species and determining the presence of the first peaks of the CGijesponding standai-d 
submilMmeter spectra until all of the first peaks of the standard submillimeter spectra 
provided are detennined witli respect to the presence in the submiUimeter spectra of the 
mixture of gasses. 

Claim 7. (new) The method of claun I, further comprising concentrating the mixture of 
gasses prior to introducihg said ffiixtiire into the sample ceil. 

Glann 8. (new) The method of claim 7, wherein concentrating comprises Aecmal 
fractionatipn> 

Claim 9. (new) The method of claim 1, wherein the submilliraeler spectrum comprises a 
series of submiliimeter spectra and the firet peak comprises a set of peaks such tliat a peak of 
said set of peaks coiTesponds to a spectrum of said series of submillimeter spectra. 

Claim 10. (new) The method of claim I vWherein the sample ceU fixes the mixture of gasses. 

Claim 1 1 . (new) The method of claim 10, wherein the mixture of gasses is fixed by fi eezing. 
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Claim 12, (new) The method of clairn 1, wherein the presence of the first peak in the 
generated submilhraetef speGtrum is determined by a detector. 

Claim 13. (new) The method of eiaim 12, wherein the detector incorporates an autodyne 
detection system. 

Claim 14. (new) The method of claim 12, wherein the deteetor incorppraie^ a. heteradyne 
detection system^ 

Claim 15. (new) The method of claim 12, wherein the detector comprises a heterodyne 
mixer detector tliat generates an absorption specti-um of the chemical species. 

Cldm 16. (new) The method of claim 1, iurthef comprismg, applying a clutter avoidance 
routine in determining whether the selected first peak is present, which considers local 
distortion of the spectiiim at a particular iiue posiiion, to forni a discrete .spectra of the 
chemical species. 

Claim 17. (new) The metitod of claim 1, wherein the clutter avoidance routine fbmis a 
discrete spectra of the chemical species. 

Claim 18. (new) A method of determining a presence of a chemical species in a mixhu-e of 
gasses, comprisihg; 

inh'oducing the mixture Of gasses into a sample cell; 

in-adiating the mixture of gasses in the sample cell with a submillimeter wave that 
sweeps a predetermined frequency band; 

generatmg a submillimeter spectrum of the mixhires of gasses: 

providmg a standard submillimeter specti-um of tlie chemical species that is obtained 
from the chemical species of a pure form; 

selecting a first peak of the standard submillimeter spectmm of the chemical species; 

detei-mining whether the selected first peak is present in the generated submillimeter 
spectrum of the mixture of gasses; and 
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identifying cprapojieiits of the mixtore of gasses by providing additional standard 
siibmillimeter spectra of other cheniical species and determining the presence of the fust 
peaks of the corresponding standard submilHmeter spectra until all of the first peaks of the 
standard submiilimeter specti-a provided are detennined with respect to the presence in the 
subinillimeter spectra of the mixture of gasses. 

Claim 19. (new) The method of claim 18, further comprising selecting a second peak of the 
standard submillinieter spectmm of the chemical species when the first pe^ is present in the 
submiilimeter spectram, and deeidingi whether the selebted second peak is present or ahsent 
in the generated swbrqiUimeter speettiTO of the hmture o^^ 

Plaim 20. (new) The mediod of claim 18, wherein the subiiullinieter wave is g by a 

solid-st^t^ exciter and the first peiak is; selected by an electix>me reference system. 

Claim 21 . (new) The method of elaim 18, whercm the submillitneter spechiim comprises a 
series of submiilimeter .spectra and the fiist peak comprises a set of peaks such that a peak of 
said set of peaks coixesponds to a spectnuti of said series of submiliimeter spectra; 

Claim 22. (new) A method for measuring submiilimeter absoiption comprising: 
introducing a gas containing a ehemieal species of interest into at cell- 
heating the cell to a first temperature so diat the chemical species ev^otates' 
leading the eyaparated chemtcai species into a sample cell; and 
measuring absorption of the chemical species by; 

irradiating the mixture of gasses in the sample ceil with a sUbMlliiiieter wave 
that sweeps a predeterihined frequency band; 

genemting a subrailluneter spectiiiin of the mixtures of gasses; 

pmviding a standard submillinleter spectrum of the chemical species that is 
obtained from the chemical species of a pure form; 

selecting a first peak of the standaid submiUuneter spectrmu of the chemical 
species; 

detemiining whether the selected first peak is present in die generated 
submiliimeter spectram of the nuxture of gasses; and 
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identifying a compoilent of the mixture of gasses by providing additional 
standard submillimeter spectra of other chemical species and determining the 
presence of the first peaks of the corresponding standard submilhmeter spectra until at 
least one of tlie first peaks is detennined to be present or absent in the corresponding 
spectiiun. 

Claim 23 . (mw) The method of claiin 22, wherein the sample cell eontains multiple separate 
vac uum segments along an optical pa th, 

Claiiti 24. (new) The method of claim 23, fUrther comprising adding one or more agents that 
inhibit interaction between oiie ormpp chemieai species widi tile sample to one or more 
segments of the sample cell. 

Claiini 25. (new) Tiie metiiod of claim 24, wherein the one or more agents are general 
inhibitors of chemical intemctions or specijEic inhibitors specifically targeted to inliibit only 
specific chemical reactions. 

Claim 26. (new) The method of claim 22, fiirther comprising digitally processing the 
absoi|»tion tneiasuiTed with a THz module subsystem. 

Ciaiiii 27. (new) The method of claim 22, ftirther comprisiiig generating a submiUimeter 
incidentwave of j&om 200 to 100 GMz. 

Claim 28. (new) The medlod of elaim 22, whereip tie subiniiiimeter speetntm c 

series of submillimeter spectia and l3ie first peak comprises a set of peaks sueh tliat a peak of 

said set of peaks cotresponds to a spectrum of said series of submilliineter spectra. 

Claim 29. (new) A method for sui-veying an area I'or a chemical species comprising: 
taking air into a specti'ometer at a first location; 
receiving global positioning system coordinates at the first location- 
measuring a submiliuneter absorption specttttm of the air taken in at theiiiist location; 
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recordirig the afesorptioii spectram of the first Idcatioa with the global positvoning 
system coordinates of the first location; 

taking air into a second location of the spectrometer; 

receiving global positioning system coordinates at the second location; 

nieasuiing a submiUinieter absoi-ption spectium of tlie airtakeninat the second 
location; and 

recording the absorption spectrum of the second location with tlie global positioning 
systein coordinates of the second location; 

wherein measuring the Submiilimeter absorption spectrum of the air at the first or 
second location oDrtipfises:: 

iiTadiating the mixture tjf gasses in the air wifli a submilluneter wave diat 
sweeps a predeterrained fi-equency band; 

generating a sUbniillinieter spectnira of the mixhires of gasses; 

providing a standard submillimeter spectmm of tiie ehemicai species that is 
obtained from the chemical species of a pure form; 

selecting a first peak of die standard submillimeter spectrum of the chemical 
species; 

detennining whether the selected first peak is present in the generated 
submillimeter spectrum of the mixture of gasses; and 

identifying a Gomponent of the mixture of gasses by praviding additional 
standetfd submillimeter spectra of other chemical species and <tetermining the 
pi-esenceipf the first peaks of the Gb^^ 

least one of the first peaks is determined to be piresent in tile coiresponding spectruhi. 

Claim 30. (new) The method of claim 29, wherein the submillimeter spectrum cDmprises a 
series of suhniiliinieter speetra and the first peak comprises a set of peaks such that a peak of 
said set of peaks con esponds tt) a spectrum of said series of subMUimeter spectra. 

Claim 31. (new) A spectrometer for detennining a presence of a chemical species in a 
mixture of gasses, which comprises: 

a sample cell for introducing die mixture of gasses; 
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a solid state exciter for inadiating the mixture of gasses in the sample cell with a 
stibmillimeter wave that sweeps a predeteOTined fisquency band; 

a frequency marker generating utiit for geaerating a subniiliimeter spectmm of the 
mixtures of gasses; 

a solid state detector for detecting the submiUimeter speetrum of mixtures of gasses; 
a diagnostic protocol that: 

compares the subniiliimeter speetrum detected with a standaid submillimeter 
spectrum of the chemical species thait is obtained from the chemieai species of a pui^ 
form; 

selects a first peak of the standard submillimeter spectrum of the chemical 
species; 

determines whether the selected first peak is present in the generated 
submillimeter spectrum of the mixtxire of gasses; 

identifies a component of the mixture of gasses by providing additional 
standard submiUimeter spectra of oOier chemical species; and 

detennines tlie presence of the first peaks of the corresponding standard 
submillimeter spectra until at least one of the first peaks is determined to be present in 
tlie corresponding spectrum. 

Claim 32. (new) The spectrometer of claim 31, wherein the sample cell has a; length that is 
proportional to the path length of the chemical species. 

Claim 33. (new) The spectrometer of claim 31, wherein the sample cell contains an 
ahisorbent material that absorbs the chemical species. 

Claim 34. (hew) The Speetronieter of claim 3 1, which has a dimension of about one square 
foot, and a weight of less than about 50 kg. 

Claim 35. (new) The spectrometer of claim 31 , further comprising a Schottky diode or a 
heterodyne mixer detector. 
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Claim 36. (new) The spectrometer of claim 3 I j further comprising an electroniG fcequency 
matiagement system. 

Claim 37. (new) The spectrometer of claim 36, wherein the electronic frequency 
management system reduces noise and inci-eases sensitivity. 
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